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December 25, 2013

IŞIK UNIVERSITY, MATH 230 MIDTERM EXAM II

Q1 Q2 Student ID: Row No:

Q3 Q4 Bonus Question

Last Name: First Name:

1. ( 10 points) Determine whether the following statements are True or False.
Circle T or F. No explanation is required. Let X and Y denote random vari-
ables, P(.) denote the probability, E(.) denote expected value and V ar(.) denote
variance.
(Note: A statement is assumed to be true if it is true in any case, and it is
assumed to be false if it fails in at least one case.):

i. E(X − E(X)) = 0 for any random variable X. T F

ii. If E(X) = 0 then X = 0. T F

iii. If X = 0 (means X equals zero for any sample point) then E(X) = 0. T F

iv. If X is a continuous random variable and x0 is any point
in the range of X, then P(X = x0) = 0.. T F

v. If X is a continuous random variable and fX denotes its PDF,
then fX can take values greater then 1. T F

vi. If X is a discrete random variable and PX denotes its PMF,
then PX can take values greater then 1. T F

vii. V ar(aX + b) = a2V ar(X) + b. T F

viii. If X is a standard Gaussian, then P(X ≥ 0) = 1/2. T F

ix. If X is a continuous random variable then P(X ≤ c) = P(X < c). T F

x. For any random variable X, we have V ar(X) ≥ 0 . T F
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2. (16 points)

i. The total number of goals in a soccer match is distributed as a Poisson ran-
dom variable with an expected 4 goals per game. What is the probability
that the total number of goals during the game exceeds 2? (exceed: aşmak)

ii. Heart Association says only 10% of adults can pass the fitness test. Sup-
pose 20 people are selected at random . What is the probability that only
4 of them will pass the test?

iii. You decide to play the lottery. If the probability of winning of each ticket
is 1/100, what is the probability that you win the first time at your 40th

ticket?(lottery: piyango)

2



D
ep
ar
tm
en
t o
f M
at
he
m
at
ic
s, 
 Iş
ık
 U
ni
ve
rs
ity

Student’s Name :

3. (16 points)The random variable X has E(X) = 1.3 and probability mass func-
tion (PMF)

p(x) =


a , x = 1,

b , x = 2,

0 , otherwise

where a and b are two constants.

i. Find a and b.

ii. Find P(X < 3/2).

iii. Find V ar(X).

iv. Find the standard deviation σX .
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4. (12 points)

i. List all types discrete random variables that you learned in class.

ii. List all types continuous random variables that you learned in class.

iii. Determine, in each case, which type of random variable fits the model the
best.

a. Lois sends her resume to 1000 companies. Each company responds
with probability 3/1000 (independently of what all other companies
do). Let X be the number of companies that respond.

X is a ...................................... random variable.

b. You arrive at the bus stop sometime between 10am and 10:30am, and
your arrival time is equally distributed between 10am and 10:30am.
Let Y be the random variable denoting the time you arrive at the stop.

Y is a ...................................... random variable.

c. The expected number of typographical errors on a page of a certain
magazine is 0.2. Let Z denote the number of errors on the next page.

Z is a ...................................... random variable.

d. A hospital keep records of the gender of each new-born baby. If it is a
girl they assign the number 1, and if it is a boy they assign number 0.

This is a ...................................... random variable.

e. You try to open a door by using the keys in your pocket. You continue
to try each key until one of them unlocks the door. R is the random
variable recording how many keys you try until opening the door.

R is a ...................................... random variable.

f. S is a random variable with the probability density function f(x) =
1√
2π
e−x

2/2.

S is a ...................................... random variable.
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Q5 Q6 Student ID: Row No:

Q7

Last Name: First Name:

5. (16 points)The thickness X of a protective coating applied to an astronaut
suit follows a uniform distribution over the interval [20, 40] microns. (coating:
kaplama, suit: elbise, thickness: kalınlık)

i. Find the mean,

ii. find the standard deviation,

iii. and find the probability cumulative distribution function (CDF) of the
thickness of the protective coating?

iv. Find the probability that the coating is less than 35 microns thick.

5



D
ep
ar
tm
en
t o
f M
at
he
m
at
ic
s, 
 Iş
ık
 U
ni
ve
rs
ity

6. (15 points) Let T be the lifetime in years of new laptop computers of a particular
brand. Suppose that T is continuous with probability density function (PDF)

fT (x) =


0, x < 1,

c

x3
, x > 1.

i. Find the value of c?

ii. Find the mean of T?

iii. Find the probability that a laptop will last 4 years or more?
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7. (15 points) Assume that the test grades for a given test in a particular class are
normally distributed with mean (i.e. expected value, or class average”) µ and
standard deviation σ. The usual (though not universal) method for grading on
a curve” means adjusting the overall scores so that they fit a normal distribution
with mean µ and variance σ2. Generally, one assigns a grade of A to all scores
that are greater than one standard deviation away from the mean, a grade of

B to all scores that are above µ +
σ

2
and lower than µ + σ, a grade of C to all

scores that are between µ − σ

2
and µ +

σ

2
, a grade of D to all scores that are

between µ−σ and µ− σ
2

, and a grade of F to all scores that are less than µ−σ.

If this type of curve is used, determine the percentage of students that make
each grade. (To solve this problem you do not need to know the actual values
of the mean and standard deviation.)

Türkçe Açıklaması: Farzedelim ki bir sınavın sonucları normal dağılıma (çan
eğrisine) uygun olarak dağılmış olsun ve bu dağılımın beklenen değeri µ, standart
sapması ise σ olsun. Bu durumda ”çan eğrisine göre notlama” çoğunlukla şöyle
yapılır: (Notların ortalaması µ ve varyansı σ2 olacak şekilde ayarlandıktan

sonra) eğer not µ + σ’den büyükse A, µ +
σ

2
ile µ + σ arasında ise B, µ − σ

2
ile µ +

σ

2
arasında ise C, µ − σ ve µ − σ

2
arasında ise D ve µ − σ altında ise

F ile değerlendirilir. Bu durumda Çan Eğrisi kullanıldığında öğrencilerin yüzde
kaçının A, yüzde kaçının B, yüzde kaçının C, yüzde kaçının D ve yüzde kaçının
F alacagini bulun. (Bu soruyu çözmek için µ ve σ’nın değerlerine ihtiyacınız
yok.)
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Below, you can find the values of the CDF Φ(z) of a standard normal (Gaus-
sian) random variable.

Useful Reminder: The density of a Gaussian random variable X with mean

µ and variance σ2 is f(x) =
1√

2πσ2
e−(x−µ)2/(2σ2).
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Student’s Name :

BONUS Question (10 points) What is the value of the integral∫ 4

−2

1√
18π

e−(x−1)2/18dx

(Just the result will not receive any credit. Explain your answer for full credit.)
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